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Laparoscopic treatment of renal artery entrapment
Carsten Michael Bünger, MD,a Wolfgang Schareck, MD, PhD,a Ernst Klar, MD, PhD,a and
Jens-Christian Kröger, MD,b Rostock, Germany
Renal artery entrapment by the diaphragmatic crus is a very infrequent cause of renovascular hypertension. We present the
case of a young man who was assigned to our hospital with arterial hypertension and stenosis of the left renal artery.
Extrinsic compression was diagnosed by duplex ultrasound and magnetic resonance angiography. We performed
laparoscopic decompression using the transperitoneal retrorenal approach. Antihypertensive medication could be
stopped thereafter and duplex ultrasound revealed a normal blood flow to the left renal artery. We therefore propose
laparoscopic treatment of left renal artery entrapment as a minimally-invasive alternative to open surgery. (J Vasc Surg
2010;52:1357-61.)Symptomatic entrapment syndromes represent a disor-
der that is only rarely encountered by vascular specialists.
Renal artery entrapment by the diaphragmatic crus, which
is associated with renal hypertension, was first described by
d’Abreu and Strickland.1-5 We present a young male pa-
tient with entrapment of his left renal artery (LRA) causing
hypertension. Laparoscopic decompression was success-
fully performed from a technical and clinical view. To our
knowledge, this is the first report of laparoscopic release of
renal artery entrapment.
CASE REPORT
A 24-year-old man with an unremarkable medical history
presented for hypertension that was treated for 2 years (ramipril,
hydrochlorothiazide). He had no cardiovascular risk factors. Du-
plex ultrasound detected a severe ostial stenosis of the left renal
artery (peak systolic velocity [PSV]: 275 cm/sec; renal aortic ratio
[RAR]: 3.75), associated with near total occlusion of the celiac
artery (CA; PSV: 300 cm/sec). Magnetic resonance angiography
confirmed the presence of these two stenoses caused by extrinsic
compression (Fig 1). Endovascular treatment was not considered as
the ideal treatment and therefore a surgical decompression for symp-
tomatic LRA- and asymptomatic CA-entrapment was planned. The
rationale for treatment of the latter during the same procedure was to
prevent total CA occlusion in this young patient.
After obtaining written informed consent, the patient was
placed under general anesthesia. A nasogastric tube was placed.
After creating the pneumoperitoneum through a supraumbilical
port, four other 10mmports (Covidien, Neustadt, Germany) were
inserted. Trocar positions, which are illustrated in Fig 2, were
selected to embrace both laparoscopic access ports for TC and LRA
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doi:10.1016/j.jvs.2010.05.114decompression.6,7 A 45° scope (Storz, Tuttlingen, Germany) was
used.
The first step of the operation was the CA decompression,
which was performed in steep reversed Trendelenburg position.
After partial division of the gastrohepatic omentum and right
diaphragmatic crus, the anterior surface of the aorta was exposed.
The CA was completely released from any external stricture (arcu-
ate ligament, plexus coeliacus) using an ultracision scalpel (Ultra-
cision; Ethicon Endo-Surgery, Norderstedt, Germany). At the end
of decompression, the left gastric, common hepatic, and splenic
arteries were clearly identified as being free from surrounding
tissue (Fig 3). A lymphatic vessel injury was treated by clipping.
The second step of the operation was to decompress the LRA.
For this, the reversed Trendelenburg position was ended and a
right rotation of the operating table to 80° was initiated. Retrore-
nal dissection was performed to identify left retroaortal renal veins
and LRA (Fig 3). Decompression was then performed by partially
cutting off the left diphragmal crus by ultracision (Fig 4). Finally,
the renal artery was completely released of surrounding tissue (Fig
5). A drain was then placed near the CA and LRA, and the wounds
were closed in a routine fashion. The total operative time was 180
minutes.
After the procedure, the patient’s antihypertensive medication
could be decreased and finally stopped at day 7. Duplex ultrasound
on day 5 after surgery confirmed the normalization of left renal
blood flow (PSV: 70 cm/sec; RAR: 1.14), whereas the celiac artery
showed a residual stenosis (PSV: 220 cm/sec). The latter has been
left untreated because the patient was asymptomatic.
Due to a prolonged chyloperitoneum, oral feeding was inter-
rupted, and total parenteral nutrition was administered for 10 days.
The drain could finally be removed, and the patient was discharged
without further problems.
DISCUSSION
Extrinsic compression of renal arteries will develop
when their aortic origin is elevated in relation to diaphrag-
matic crus/bands, because these muscle fibers cause a
verticalization of the root of the renal artery followed by an
acute angled course leading to stenosis.8,9 The combina-
tion of RA with CA entrapment, as present in our patient, is
very infrequent.4,5,10
Treatment is generally recommended when symptoms
exist that are related to the vessel constriction. As a result of
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these patients are likely to be diagnosed in the context of
long-term treatment with antihypertensive regimen. Delay
in treatment, however, can result in significant morbidity
Fig 1. Reconstruction of a magnetic resonance angiogr
stenosis of the left renal artery.
Fig 2. Drawing shows the patient position for operati
operation 2 (OP2, decompression of renal artery entrapm
operator instruments, 2 and 3; and endoretractor, 4.for the patient.The investigations rely on a high level of suspicion and
include Doppler ultrasound and spiral computed tomogra-
phy angiography for visualization of the diaphragm and its
relationships with the aorta.11 Alternatively, magnetic res-
shows near total occlusion of the celiac artery and severe
(OP1, decompression of celiac artery entrapment) and
, and sites of trocar insertion for the 45° laparoscope, 1;aphyon 1
ent)onance angiography can be performed.9 In general, two
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renal artery entrapment: (1) renal arteries descending close
to the aorta, and (2) a concentric ostial stenosis as the result
of compression between the aorta and the left diaphrag-
matic crus.9
In the past, surgical and interventional procedures have
Fig 3. The celiac artery ()) has been completely skeleto
**, common hepatic artery; ***, splenic artery.
Fig 4. Drawing of transperitoneal retrorenal laparosco
diaphragmatic crus.been used for the treatment of renal entrapment syndrome.All recently published cases have been treated by endovas-
cular means, not realizing extrinsic entrapment in ad-
vance.10-12 Not surprisingly, balloon angioplasty failed in
these cases due to elastic recoil, and stenting failed due to
bending and fracture of the implanted stent.9-11,13 Since
renal artery entrapment has an extrinsic etiology, we
and decompressed laparoscopically. *, left gastric artery;
ecompression of the left renal artery by division of leftnizedpic dstrongly suggest to also treat it from outside of the renal
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cluded from the management of this pathology.11
Instead, an interesting alternative to the surgical ap-
proach might be computed tomography-guided injection
of botulinum toxin into the diaphragmatic crus for inhibi-
tion of overactivity.14 The main disadvantage is, however,
the short-term effect.
Like others, we still believe in the surgical decompres-
sion as the procedure of choice permitting re-expansion of
the renal arteries in most cases.11
Up to now, only open surgery has been performed for
renal arterial entrapment. After laparoscopic aortic surgery
became more widespread, a growing number of patients
with celiac artery compression have been treated with this
minimally invasive approach, either transperitoneally or
retroperitoneally.6,15,16
Using the transperitoneal retrorenal dissection in lapa-
roscopic aortic surgery,17,18 with the left renal artery acting
as a landmark, it appears obvious to treat LRA entrapment
by a laparoscopic approach with the following potential
advantages: less access trauma, improved view, reduced
operation time, shorter recovery, and better cosmetic re-
sults. Furthermore, the particular attraction of laparoscopic
surgery might be to combine minimally invasive treatment
for both TC and LRA entrapment.
As we have demonstrated in our patient, entrapment of
LRA can be effectively treated by laparoscopic surgery. The
transperitoneal retrorenal laparoscopic approach, although
contraindicated for aortic surgery when the left renal vein is
retroaortic as in our case,19 appeared an ideal solution from
the surgical point of view for releasing the LRA from its
external compression. In addition, CA could be decom-
pressed during the same laparoscopic operation. Although
the retroperitoneal endoscopic approach might represent
an alternative for concurrent treatment of CA and LRA
entrapment, it demands, however, a more complex access
with reduced working space, and, in the case of bleeding,
requires vigorous suction potentially resulting in collapse of
Fig 5. Complete release of the left renal artery from diaphrag-
matic crural (*) compression. **, aorta; ***, spleen.the retroperitoneal cavity and immediate loss of vision.16,20In our patient, postoperative duplex scanning showed a
restored normal LRA perfusion, and both antihypertensive
medications could be withdrawn shortly thereafter con-
firming the effectiveness of the laparoscopic approach. In
contrary, the postoperative duplex scan showed a residual
flow pattern in the TC with reverse hepatic artery flow
indicating a fixed CA stenosis even in the absence of extrin-
sic compression. This has been observed by other groups
with a primary patency rate of 73%, 78%, and 88%.6,15,16
Endovacular treatment, however, was not necessary in our
patient on a clinical basis, but would be the method of
choice if intestintal symptoms would occur.
Intraoperative Doppler scanning for assessing residual
stenosis was not performed because our interdisciplinary
strategy is designed in a staged approach: to perform min-
imally invasive surgery first, and second, to perform endo-
vascular treatment of residual stenosis, if clinically advised
(ie, persistence of intestinal angina or hypertension, respec-
tively). Aorto-visceral or renal bypass is, therefore, reserved
for failure of: (1) laparoscopic surgery, and (2) endovascu-
lar treatment.
The cure of this young patient’s hypertension laparo-
scopically was overshadowed by the chylous complication
after treatment of asymptomatic celiac axis compression.
This resulted in a prolonged period of hospitalization with
potential complications associated with hyperalimentation.
Therefore, our policy for the future is to limit the laparo-
scopic treatment only to symptomatic entrapment syn-
dromes.
CONCLUSION
Laparoscopic retrorenal decompression of LRA is a
feasible, safe, and effective alternative to conventional open
surgery with the potential advantage of minor surgical
trauma, faster recovery, and better cosmetic results. We
therefore advocate laparosopic retrorenal release of LRA as
the primary treatment option, which might be succeeded
by endovascular intervention in the case of a fixed stenotic
lesion. Consequently, bypass surgery for renal artery revas-
cularization can be reserved for patients with failure of this
staged approach. However, as in open surgery, all patients
will need long-term follow-up to verify the durable effect of
laparoscopic decompression on renal perfusion and blood
pressure.
We thank Niels Grabow for his contribution and
Thomas Wodetzki for his drawing of Figs 2 and 4.
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